† All developments in donation should have equity, quality, and safety at their core.
Summary. Organ donation and transplant rates vary widely across the globe, but there remains an almost universal shortage of deceased donors. The unmet need for transplants has resulted in many systematic approaches to increase donor rates, but there have also been practices that have crossed the boundaries of legal and ethical acceptability. Recent years have seen intense interest from international political organizations, led by the World Health Organization, and professional bodies, led by The Transplantation Society. Their efforts have focused on the development of a series of legal and ethical frameworks, designed to encourage all countries to eradicate unacceptable practices while introducing programmes that strive to achieve national or regional self-sufficiency in meeting the need for organ transplants. These programmes should seek to reduce both the need for transplantation and also develop deceased donation to its maximum potential. Living donation remains the mainstay of transplantation in many parts of the world, and many of the controversial-and unacceptable-areas of practice are found in the exploitation of living donors. However, until lessons are learnt, and applied, from countries with highly developed deceased donor programmes, these abuses of human rights will be difficult to eradicate. A clear international framework is now in place to achieve this.
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Transplantation is the best and sometimes only form of treatment for many patients with end-stage organ failure. Organ donation and transplantation have been the subject of extensive international interest in the past 10 yr at both governmental and professional levels. This interest has been driven by two main factors. First, the universal shortage of organs for transplantation and the wide international variation in donation and transplantation activity. Secondly, the need to ensure that all developments have a firm basis in legal and ethical practice with equity, quality, and safety at their core.
Any comprehensive review of organ transplantation needs to consider both deceased and living donation. Indeed, while deceased donation fails to meet the need for transplantable organs in all countries, it is almost non-existent in many countries, and it is this that has led to ever-increasing use of living donors as a source of kidneys and more recently also livers. Many of the controversial-and unacceptableaspects of living donation stem from this, and while interest sometimes appears to be focused on steps to stop these practices, there is also an equal emphasis on the need for all countries to work to achieve 'self-sufficiency' by establishing effective deceased donation programmes.
The international response has been to create two sets of global agreements: an international governmental response created through the World Health Assembly and World Health Organization (WHO), and a professional response created through international societies spearheaded by The Transplantation Society and the International Society of Nephrology. (ii) The professional response to these challenges have been led by The Transplantation Society, in association with other international professional societies, through publications such as the Amsterdam Forum, 2 the Vancouver meeting, 3 and importantly the Declaration of Istanbul on Organ Trafficking and Transplant Tourism. 4 Much of the section below on payment for organs and transplant tourism is based on this Declaration.
A further joint initiative between governmental and professional organizations was the Resolution of Madrid, co-sponsored by the European Commission, WHO, Spanish Presidency of the EU, and The Transplantation Society. 5 This called for all states to strive towards self-sufficiency, both by increasing organ donation activity and by efforts to reduce the burden of end-stage organ failure.
The current position in the UK with respect to several of the Guiding Principles is covered elsewhere in this issue; 6 -8 this article will comment on relevant issues from the remaining Principles and give international examples and data.
International epidemiology of organ donation and transplantation
For many years, information on donation and transplantation activity in European countries has been published in an annual Council of Europe Transplant Newsletter. 9 Recently, this has been extended to include information from North and South America and Australasia. However, an even more extensive database is the Global Observatory on Donation and Transplantation, 10 established in 2007 under the auspices of the WHO and the Spanish transplant organisation (ONT), which is expected to develop over time to include both activity and outcome data. 10 High-quality, safe, and efficacious procedures are essential for donors and recipients alike. The long-term outcomes of cell, tissue, and organ donation and transplantation should be assessed for the living donor and the recipient in order to document benefit and harm. The level of safety, efficacy, and quality of human cells, tissues, and organs for transplantation, as health products of an exceptional nature, must be maintained and optimized on an ongoing basis. This requires implementation of quality systems including traceability and vigilance, with adverse events and reactions reported, both nationally and for exported human products 11 The organization and execution of donation and transplantation activities, and their clinical results, must be transparent and open to scrutiny, while ensuring that the personal anonymity and privacy of donors and recipients are always protected
International practices of organ donation
Organ donation rates have traditionally been expressed as donors per million of population (pmp). Among the 50 most active countries (in terms of transplantation), some-such as Japan-have relied almost entirely on living donors, while others-such as Spain-on deceased donors. However, in the majority, both forms of donation are practised.
Deceased donation
For many years, Spain has had a donor rate over 30 pmp, and in 2009, it was 34.4 pmp. Portugal is the only other country with a rate .30 pmp, achieved for the first time in 2009. A number of other major countries have donation rates of 20-30 pmp (including France, Italy, and the USA), whereas in the UK, the rate is now 16.4 pmp (Fig. 1) . The changing deceased donor rates over 10 yr for selected countries are shown in Figure 2 . Countries also differ in the extent to which donation after circulatory death (DCD) is practised, with a tendency towards those with lower donation after brain death (DBD) rates to have more active DCD programmes (such as the Netherlands and the UK). It is a current source of speculation as to whether controlled DCD programmes degrade the potential for DBD, or rather whether they are only possible in countries where treatment withdrawal on the grounds of futility dominate end-of-life decision-making.
While expressing the donor rate in population terms is an accurate measure of activity, it may not be the best measure of the effectiveness of the donation system overall. Many factors influence the number of potential donors, and these could include the incidence of lifethreatening trauma and intracerebral haemorrhage, the availability of intensive care facilities, the managementthrough surgery and interventional radiology-of such patients, and the consent rate. There are also legal constraints in a number of countries. If accurate data on the total donor pool were available, a more meaningful measure would be the proportion of possible donors that become actual donors-the so-called conversion rate. In the UK, the Potential Donor Audit is able to provide an estimate of this figure, although there are considerable anxieties about definitions and data accuracy that are currently being addressed. However, one example demonstrates this point. In Spain, there are over 50 pmp patients whose death is confirmed by neurological criteria, whereas in the UK, the rate is 19 pmp. 11 
Living donation
Living donation makes a significant contribution to kidney (and to a lesser extent liver) transplantation programmes worldwide and carries a number of advantages. Transplantation becomes elective and can be scheduled to the time the patient needs the transplant. Furthermore, the outcomes are better than if a deceased donor organ is used. However, this is at a cost. The mortality rate for living kidney donors is 1:3 -5000, 12 while for living liver donors, it may be as high as 1:200. 13 Morbidity occurs in 10 -15% of patients and there are the added social and possibly financial costs to the donor. Living donation also opens the opportunity to commercialization and trafficking (see below). Different countries have resolved these issues in different ways, depending at least in part on the availability of deceased donation, and living donor rates vary widely. The Netherlands, Turkey, Norway, and the USA now carry out over 20 pmp living donor kidney transplants per year; in the UK, the figure is 15.9 pmp, whereas in Spain and France, the rate is 5 pmp.
Transplant activity
Donation is driven by the needs of patients with end-stage organ failure for transplants, and in this regard, the most important metrics are transplant rates, both in terms of the total number of transplants (from both living and deceased donors) and those for specific organs. Figure 3 shows the transplant activity for the four global regions for which good data are available. 
Models to increase the identification and referral of potential donors
Useful comparative metrics for organ donation require clear and agreed definitions, and The Critical Pathway is an important step towards uniform definitions of both the DBD and DCD pathways. 14 The steps being taken to increase organ donation in the UK have been described elsewhere, 15 but there are valuable lessons to be learnt from other countries.
The USA
The National Organ Transplant Act (NOTA) of 1984 established an Organ Procurement and Transplantation Network (OPTN) in the private sector. Since 1986, the United Network for Organ Sharing (UNOS) has held the federal contract as the OPTN, acting through its 11 regions. The deceased donor organ donation process can be viewed as a continuum from initial identification of the potential organ donor through to organ transplantation. To maximize the supply and quality of the deceased donor organ pool, every step in this continuum needs to be optimized. Prompt identification of all potential organ donors is critical, and this may be in the emergency department or in the intensive care unit (ICU). Currently, about 90% of actual deceased organ donors in the USA are donors who are declared brain dead (DBD donors) and 10% are donors declared dead after permanent cessation of cardiopulmonary function (DCD donors). Hospitals are required by the Center for Medicare and Medicaid Services (CMS) to identify and refer all potential organ donors to the local organ procurement organization (OPO). The term 'imminent death' has been used to identify those patients who should be referred to the OPO as one of several performance metrics monitored by CMS. To this end, hospitals collaborate with OPOs to organize the identification of imminent deaths, usually by developing explicit, objective clinical criteria for contacting the OPO. One commonly used approach is to consider any ventilator-dependent patient with a Glasgow Coma Scale score of 5 or less who is expected to die in the hospital as a potential organ donor to be referred to the OPO. This includes patients who are being evaluated for brain death and patients whose families and care team have elected to withdraw support. The impact of decisions to limit or withdraw cardiorespiratory support on the size and nature of the potential donor pool in the USA is unclear and warrants further study.
Australia
Australia has struggled for 20 yr to bring the rate of organ donation up to the level that well-organized developed countries achieve. From 1988 onwards, the Australian approach to organ donation mirrored the national political system-a federal government and state administrations brought together in disconnected, dysfunctional, and unempowered committees. Not surprisingly, the organ donation programme was the result of the voluntary efforts of transplant surgeons and physicians supported by a few dedicated organ donor coordinators with the active participation of a number of intensive care clinicians, but without resources or organizational structure. The outcome was organ donation rates that sank from a high of around 14 pmp in 1989 to eight or nine donors pmp by 2000 as death rates from road trauma and strokes plummeted.
Many people throughout the country came to the understanding that a substantial and significant change would be needed if the benefits of organ transplantation were to be realized for the Australian community. Two processes commenced simultaneously-a grassroots movement involving many prominent community figures on the one hand and a government-sponsored taskforce on the other hand. The report from the taskforce could have languished International practices of organ donation BJA on a government shelf and a community-driven plan to implement a world's best practice organ donation programme could have fallen on deaf ears, but were instead focused by the newly elected Prime Minister, Kevin Rudd. He famously called in his chief health bureaucrats and told them to 'stop stuffing around' and fix the organ donation problem in Australia. The plan was an amalgam of the transformative community plan and the researched and widely consultative taskforce plan, funded with 150 million dollars of Federal government money spread over 4 yr. Nine specific programmes were implemented ( Table 2) . The impact has been considerable. The responsibility for the national organ donation rate lies with the Australian Organ and Tissue Authority, while responsibility to tissue type, cross-match, and transplant lies with the individual State Governments. Organization of the organ donation agencies into a cohesive national organization is the remit of Donatelife, who have developed a network of professional hospital intensivists and nurse specialists and provide reimbursement to meet the hospital costs of care of potential donors, They have also delivered a public media campaign, which has won an international business community award-the Gold Quill Award for social responsibility. Donatelife has also developed national organ allocation protocols, supports the care of donor families, and has developed specific strategies such as a national Donation after Cardiac Death protocol and a national paired kidney exchange programme.
The results are already substantial and the donation rate is climbing (30% in the past year) to the highest ever rate, despite the fact that implementation of the original governmental reform package is far from complete. The principle lessons from the Australian experience include: the powerful motivating voice of the community for creating the political momentum for change; the need for a well thought through and consulted plan of action; national determination stemming from the Prime Minister down; disconnection from the voluntarism of the transplant units working to create change, replaced by the critical role of professional intensive care and organ donation staff; and funding to invest in the National Authority, its network, and its activities.
Spain
The philosophy of the Spanish Model can be summarized as follows: † 95% of all deceased donations in Spain come from brain dead donors, with the remainder being uncontrolled DCD donors. This implies that most potential deceased organ donors are cared for in an ICU, and this is therefore where the efforts to increase donation are targeted. † The main cause of loss of donors is the lack of identification and referral of possible or potential deceased organ donors. If organ donation is not considered when people die under specific circumstances, potential donors will be missed. † The person fundamentally most capable of influencing the process will therefore be a clinician, primarily located in the ICU, who is able to establish an appropriate relationship with those working on the unit, promoting the idea of organ donation as a part of end-of-life care.
In Spain, the National Transplant Organization (ONT) was There are three levels of coordination: national, regional, and hospital. TDCs, representing the hospital level of that organizational network, are responsible for enhancing organ donation within their hospitals and are the cornerstone of the system. Initially, TDCs were largely ICU physicians or to a lesser extent nephrologists working part-time as coordinators and part-time in their parent speciality, but an increasing number are now from a nursing background. The success of the Spanish model is frequently linked to Spain's legal framework of presumed consent. However, the opting-out system for consent to donation was introduced in 1979 and had no impact whatsoever for the 10 yr that followed enactment of the Transplantation Law. Furthermore, the presumed consent policy has never been strictly applied in practice; relatives are always approached and always have the final say. Only with the establishment of ONT and the introduction of TDCs did donation rates begin to rise, with this being attributable to the skill of the very well-trained transplant coordinators who approach the grieving families. It is notable that the consent rates for foreign nationals living in Spain (coming from other parts of Europe, Latin-America, Asia or Africa) match those of the indigenous population.
A further essential component of the Spanish Model is the Quality Assurance Programme, as a tool to define and monitor the potential of deceased organ donation and evaluate areas where improvement is possible. An important element of this is an external evaluation, where external observers (who are also TDCs) provide peer-review evaluation of the processes supporting organ donation in individual institutions. Finally, the TDCs in Spain neither depend on, nor report to, the head of the transplant team. The ONT recommendation was quite clear from the very beginning: the TDC should directly report to the medical director of the hospital and should have a major role in promoting organ donation among all health-care and non-health-care professionals. A positive attitude of the entire hospital towards donation is essential to be sure that the process works adequately.
Payment for organs and transplant tourism
In 2004, the World Health Assembly (WHA) adopted a resolution that urged member states 'to take measures to protect the poorest and vulnerable groups from transplant tourism and the sale of tissues and organs, including attention to the wider problem of international trafficking in human tissues and organs'. 16 As of 2007, the WHO estimated that 10% of organ transplants performed worldwide involved these unacceptable activities.
To address the concerns of the WHA and the growing problem of organ sales, a Summit Meeting of more than 150 international representatives of scientific and medical bodies, government officials, social scientists, and ethicists was held in Istanbul, Turkey, from April 30 to May 2, 2008 . The result of these deliberations was the Istanbul Declaration on Organ Trafficking and Transplant Tourism. 4 The Declaration of Istanbul calls for a prohibition of organ trafficking, transplant commercialism, and transplant tourism: 'because transplant commercialism or the buying and selling of organs targets impoverished and otherwise vulnerable donors it inexorably leads to inequity and injustice and should be prohibited. The vulnerable donors are minors, illiterate and impoverished persons, undocumented immigrants, prisoners, and political or economic refugees'.
The definition of transplant tourism
Travel for transplantation is the movement of organs, donors, recipients, or transplant professionals across jurisdictional borders for transplantation purposes. Travel for transplantation becomes 'transplant tourism' if it involves organ trafficking, transplant commercialism, or both or if the resources (organs, professionals, and transplant centres) devoted to providing transplants to patients from outside a country undermine the country's ability to provide transplant services for its own population. Transplant tourism is different from medical tourism for other kinds of medical care because it involves a live donor, whose interests and wellbeing must be considered just as important as those of the recipient. The medical resource used in transplant tourism is an exploited live donor. Vulnerable populations (such as those defined above) in resource-poor and underdeveloped countries have become a major source of organs for so-called 'transplant tourists' who can afford to travel and purchase organs. 17 
Acceptable travel for transplantation
Not all recipients travel to a foreign country to undergo transplantation is unethical. Travel for transplantation may be acceptable if the following conditions are fulfilled: For transplantation from a live donor: † if the recipient has a dual citizenship (in the country of residence and also in the destination country) and wishes to undergo transplantation from a live donor who is a family member in the destination country of citizenship that is not their residence. † if the donor and recipient are genetically or emotionally related and wish to undergo donation and transplantation in a country not of their residence to gain access to better health services.
For transplantation from a deceased donor: † if official regulated bilateral or multilateral organ-sharing programmes exist between or among jurisdictions (countries) that are based on reciprocal organ-sharing programmes between or among the jurisdictions.
Consequences of transplant tourism
Transplant tourists prevent deceased donor organs from being available for the people of the destination country because the rich tourists who pay for the organs receive preferential care. In addition, transplant tourists impede the development of deceased or altruistic live donation that otherwise would develop in the client country. If the insurance companies of a country preferentially send patients to the Philippines or Pakistan for organs because the transplant will cost less with a meagre payment to the organ vendor, deceased donation and altruistic living-related donation (in the country that the tourist resides) are affected by that systematic approach to use the poor of the destination country as the source of organs.
Quality and safety
All transplanted human organs carry potential risks to the recipient, either from unsatisfactory organ function or disease transmission from the donor to the recipient, with malignancy and infectious diseases being the most relevant. In the case of living donors, there are also the risks to the donor, both immediate and longer term. A knowledge of these risks is a pre-requisite for consent. However, for some recipients-faced with imminent death without a transplant-even significant risks associated with a specific organ or its donor may be acceptable and better than the alternative of imminent death. From the recipient's point of view, it is therefore important to approach quality and safety in terms of the risk -benefit balance rather than by attempting to eradicate risk entirely. (i) verification of donor identity; (ii) verification of the details of the donor's or the donor's family consent; (iii) verification of the completion of organ and donor characterization in accordance with specified criteria; (iv) the procurement, preservation, packaging, and labelling of organs; (v) the transportation of organs; (vi) the reporting of serious adverse events and reactions at any stage of the pathway.
Furthermore, it is required that: 'All healthcare personnel involved in the entire process are suitably qualified, procurement must take place in suitable operating theatres, donor selection and evaluation must be performed under the advice and assistance of a doctor of medicine, medical teams shall endeavour to obtain the required information from relatives of the deceased donor or other persons, and tests for organ and donor characterisation must be carried out by laboratories with suitably qualified personnel and adequate facilities and equipment'.
'The Competent Authority must (i) licence procurement organisations and transplantation centres, (ii) keep a record of the activities of procurement organisations and transplantation centres, (iii) issue appropriate guidance to healthcare establishments, professionals and other parties, (iv) establish a reporting system for serious adverse events and reactions, (v) put in place a traceability system, (vi) ensure that appropriate organ and donor characterisation reaches the transplantation centre in due time'.
There will be a certain impact on Specialist Nurses for Organ Donation, retrieval teams, organ transport arrangements, and transplant centres-if only in their need to be licensed by the Competent Authority-but the impact on those who care for potential organ donors (i.e. critical care teams) is likely to be negligible. Moreover, the Directive explicitly acknowledges that it is impossible to eliminate risk altogether and that a risk -benefit analysis (even when relevant information cannot be obtained) should allow transplantation to proceed whenever it is appropriate.
Transparency and the role of registries in providing data on donation and transplantation activity and outcomes Comprehensive data collection, storage, and analysis are a significant undertaking, but offer several important benefits. They allow the generation of a comprehensive overview of donation and transplantation activity and support the development of evidence-based practice (particularly with regard to organ allocation and transplant outcomes). They facilitate dissemination of learning regarding experience with rare diseases and complications and allow recipients of high-risk organs to be tracked should subsequent follow-up be required. Registry data make an important contribution to the monitoring and comparison of individual centres, help ensure equity of access to transplantation, and allow organs to be matched to highly sensitized individuals as effectively as possible.
The quality of registry data is important and involves steps to ensure that complete and accurate data are available, with suitable arrangements for data validation. Nevertheless, it is important to be aware of both the strengths and the weaknesses of registry data. Registries provide retrospective observational data with the potential for selection bias, missing data, and incomplete coverage. Furthermore, registry data may not be as detailed as the records at an individual centre. In contrast, although prospectively collected clinical trials data may allow a more robust comparison between different treatments or interventions, the sample size requirements are often prohibitive. In reality, registries play a significant role in providing the evidence base for the development of transplant practice, benefit patients through monitoring of allocation and transplant outcomes, and provide transparency to the entire pathway from donation to transplantation.
Conclusion
Organ transplantation is unique-a patient can only become the recipient of a transplant because another human has donated the organ, either in life or after death. The dramatic clinical benefits of transplantation (emphasized by the remarkably good outcomes that are now achieved, at least in the short-to-medium term) are, however, not available to all who would benefit. The pressure to increase the number of organs available is felt worldwide, and many countries have introduced systematic programmes to increase donation. Regrettably, in some areas, practices have developed that have gone beyond the limits of ethical and legal acceptability and there has been intense activity-led by both political and professional organizations-to define practice that has a firm legal and ethical basis, which tries to maximize quality and safety. There is a strong movement encouraging all countries and regions of the world to work towards self-sufficiency, with as much emphasis on disease reduction as on increasing donation. Within these frameworks, there remains a great deal to be done to respond to the donor shortage and to offer the chance of a transplant to as many patients as possible.
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